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Abstract of JP7245078 

PURPOSE:To shorten a tube length, and 
improve high-gain and high-speed 
responsiveness by providing a front stage part 
comprising box-type dynodes, a connection stage 
dynode, and a back stage part comprising inline- 
type dynodes. 

CONSTITUTION:ln a vacuum container 100, a 
front stage part comprising box- type dynodes 
4a-4c, a connection dynode 4d, and a back stage 
part comprising inline-type dynodes 4e-4g are 
disposed to compose electron multiplier parts 4a- 
4h. Between the last dynode 4h and the dynode 
4g, an anode electrode 5 is disposed. Aluminum 
coating is applied to side walls of inner surfaces 
of the container 100, and by giving a specified 
voltage to this coating, light incidental from an 
upper end surface 100a is photo-converted at a 
photoelectric surface 120, thereby generated 
electrons can be collected through a joint grid 
40a of the dynode 4a effectively. 
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[0 03 2]*lt, faSlffliK^XI^Z-F 
4bB, mi ©— &HT-Sfcttiffi 4 0 3 a#>6Scffl <* Htc 
Vf-ifi* »2«^At#fflHP4 0 1 brt£jIitCTfg2 
©— *« J f-*lHffl4 0 3 bK:ffiB*3h"C»fi93ti. IS 2 

«^-H»tfl§HP4 0 2 b*^M3n5J:^m?nr 

OS. 

[0 03 3] ^3®@©^f ^XMf -f S- F4 ctt. 
$2 ©r.^« J F-ttaffi4 0 3b K^[fil-r5»3m-TA» 
DHP40 1ct. C©»3*T-A«fflHP4 0 1 cJC 
^fc#3*HHttt!H!P4 0 2 ci4fl/tl,^. f 
31^A*ffflMP4 0 1 cKii. ^i*At« (MSW) 
<DUm?V v 4 0 c#t©ff!3^-AtttBB8P4 0 1 c 

*«$j:5k:kbs*vco5. *fc. *2aaoij{»f 
xsw/-F4c ©rtBKtt. jja 4 raa©-;**^ 

ttffitm*3JE9 3 nfc^ 3 ©-^m-T-iESfflffi 4 0 3 c * 

[0034]*tt, &3fm<D-#? 9KW.it J S-Y 
4 c Si. SB 2 ©ryc*f ftffiffi 4 0 3 b #> 6«CtH 3 nfc 
»3*^F-AS#fflBBP4 0 1 cl*3£jl®LTffl3 
©-3c*iF-ttfflffi4 0 3 oKMStStirflWSSti. »2 

m-T-ta*ffflgaP4o 2 c*»€.»fflsn4«t5tcfissnr 

OS. 

[0035] mi&mvmmtit'f dt*, c© 
4d©^s*s»iaa©#f i'^ay-f ^- F4 a©^ 
SKStiajorEBsn-coi. fit. m4mm<Dmm 

mV-is- F4d». IS3©-;XS J F-«(tilffi4 0 3 ciC 



9 

xmmmn4 o 1 d tmn-?*zm.?z>m4m^mmm 

-Y-/ - F4 dOF*3M(C«l^4©Il^T-ffltttJffl4 0 3 d 
^ItfcD, H3©-^-?-jSfcttl®4 0 3 c^«E>«ttti 
Sftfcm^:^ m4S^ASWP»gP4 0 1 dF«3*jl»L 

r^4©-;xm^-fei±SE4 o 3 dtawstirtifss 
ft. ®4tBWffliaP4 0 2d^6fetii^ti^<J:^iCfi5E5 
ftTl,>.5„ §4mMP4 0 1 dfUi. ^-#A 
« (Dtiamt") * 4 0 d^c©*4m-?-Alhfffl 

iO4 0 1 dZm^JzSlC&g.ZtiX^Z. 
[0 0 3 6] $e>(C, f£gg|$4 e~4 htt. S3HC^ 

^mmw4 o 3 c^6H3m^tH»fffligp4 o 2 ct> 

ftK«Sfcl£© ^-/^-K4e-4h *sa^c TiSg $ ft 

•ci^-scifcjroti^Sftro^. ^ur, y>^y> 
Sy-//-K4e(J, ^4©H^«^)Kaiffi4 0 3d* 

esstdjs titcm^-wmmz n-cmsz ft 5 «t *> toss ft 

tv*. y y y— \? 4 % t# y y — 

F 4 h «fc ©IS K » C ©If ft 3 ft JRJII-r 57/- 

Fs«5 3i«s9fli3ft"c«,>5. ztihvzj s-Yomm. 
3 srfflo-c «t d #0 < mm? a. 

[0 03 7]i3«, 02(C^Lfc:Jtem-?-tgfgff©# -Y 

*5 0 l§m©fc&&#-i'/-F©ffliJ!t4a~h« 
fBS(,-C*i, 0 3fcfSffil 2 0*>6Sfcffi3ftfc1S-?-&;£. H 
lf3B©tf^XS»£ r -l'.'-F4a, ^2IS©^^ 
X§9#-f-'-F4b*-Cifte3ftT> m3$8Lm<D#v* 
^a^>'-F4cKAIt1 - S. I^a*©20. 2l*s 

[oo38]-eu, m4mm<Dmmm#-< s- F4d 

5*. f4^AHffl^D4 0 l d©m®B©#f 

sa y - f 4 a (Dnmakommafi* c ©mi & s© 
vi>xM#js-~F4si<D9m&iz>mtizjjfa'^, m3 

fgg©jK* ^S^W^- F4 c0^3AKfflHP4 0 
1 ciC©*3a^A«fflBin4 0 1 ctc*fifi)-rs*3 
H^if f§M 40 3 ci ©e^HtPBISil© 7 «•© 1 Tr§. 5 

#© i ovmtcvtm 3 s^AtWBuap 4 0 1 c &£rt? ¥ 

«. C©gBSt«SH3 1Tf4f{gM4 0 3 c £©SAiHISlgg 
gf©6#© 1 fASCi^ 0«,>„ 
[0 03 9 ] *4jaB©SS«ER^-/-K4dO 
®4«^if^®4 0 3 d©J£Rtt. R^H©-g|5^ (*<J 

1/4R: 8o&opimmtc<DPiRim*i>hma&¥w 

*^tf) 40 8 di, C©njlH4 0 8d*>e>»3S^F- 
ffl*ffflP3P4 0 2 c#6JNBECf*¥ffl4 0 9 c <h41t^ 

[0040]^IT, ±ia©«fc^*«lfiSi-rSC<bK:<t 

«-rsci*j-ctfS. a*. cft6©^^y-F©^« 



(6) W¥7-245 07 8 
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X-y-;UC[)^{4« (mm) -C&-5,, I4tB§^ 
-C>-F4a~4h©-;X«iF-SJtaiEi4 0 3 a~h£=£ 

[0 04 1] CC^isiOKlCjr-f /- K4*t4 

io f#h 5 tc^-r «fc 5 fcj^©#w?i*fl8**fi* 

[0 04 2] 05tt, C©J;-5>i^m^-*ifg i g©^-C / 
-FaJfl-OSfHH-caa. &*>\ B5fc<fcaf«T©EIB 
Vit&#y y- F4 a~4 h©ZL^T-ftWB4 0 3 a 

y- F4 c^e.scfflSftfc^i*. m4&B<Dmmm*f 

A y - F 4 d *5-g-©rtM *5|^© J: 5 fcA# < Wit 

(,>&©-?. n*ism4mm<Dmffim#y ^-F4d©t 
^©^^afgbTMtt^^s/c*. »5©a©-<> 

20 7-f>l^ yy-h'4 e©±i§S§lHcAtt<r-5J: i 5&c& 

$&*#sji<ai6l8S©-<>-7-/>M 
^•f/- F4 f CC*$«JA*f3ft*^. -T^*)^. tiT- 
ilitl 2#»6aiO-/>5-f>Sf-f-'- F4 f *a 

&5„ ^ct, mG<D^^t l cm4^B<Dmmm^yy- 

F4 d©SI41t^ii{gffi4 0 3 d ©ffM££H 3 *J iO'B 
4K*OfcJ:5(CtKP3fflra©— C©R«ffl*»6 

at 3 s-^wwfflgap^isj-so's^Mt zm&oitBw. 
mm&#y y- F4 doi^wc^ejaao-o^^^M 

y-f F4 f ©«ffi*%#&*J ^4©a 
©S^g^-r^- F4 d*>6.©ST-«liil 6tCLSf)3ft 
»6!8@©^>-7-r>S?^^/- F4 f K5I 
^trti-eftr. f5g|©-f>7^>i^/-K4e 
©JI»©«tt>ap»(cASfrs<fc5K:tt-3fc. C©J:^(c 

it, s^-fiit i 7-cL/*$ft-s«T-«06iae©-r> 

7^>l^^- F4 f {CASJ^ftS^MCfc -5*5. ^ 
mil 5"C^3ft5^3gS©sJ<y t>XM#4 y~~ F 
40 4 c*>6©S J f-«. -e©— §13*5, J}l4|gg©igi^S£V 

F4 d*a6-i*tc#6®a©-r>7-r>a^ 

F 4 f ©^SK A*tT £ C £ -5. 

[0 04 3] -ec-C. C©H6©JBtt*«|*t,fc** 
r. H3~4«:^lyA:<t5K:*4iaB©SasfcRy-f>'- 

F4 d^iBg-T5C£(C.i:0. -rt>t5%, 1. 5 mmT 
*«cr6-rci(cj:0. «J;<STAif4gS©8e 
g^-Y^- F4dKAStr5«fcMC&9. ^4@a©^ 

tts ^-c / - f 4 d *> hm 5 isb©^ > 5 a >m *ty y 
- f 4 e ^vmwmtMma 6 6 % ccisjjl l 

50 r. H3*J«fcO t 4KEttl/fc**iF-«MiSer«. iltPgHS 
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59-108254 -Sf U Aift*©:^-?^ 

iib«Or*I»*J2 OffiMy±K|fiJ±U iLb&«DB*IB# 
4. 8 n s e c (cJSiffl 5 ti/c. 
[0044] $fc. COJ^fcffijSif SdiJCfco 
T, after puis e©P8S{C ITfc, 
-f >>-F4h#>£©^:f>©R9jWWPS<*ft. 07©* 

m^if {§« i it« b -c¥*r * c i #-c * fc. 

[0 045] 

iffStftt, #^BS5 9- 1 08 2 5 4#&«K:m0fcfE 10 
*©*H^li{gW i J*« L T«»*» 2 0 fgJWJbSClSlJb-r 
S£i*>«:S_h3!>S«5^FPa3&S4. 8nsec(CgiJti5 

ilcVA J- F©&£1 0l9^6 8g(Ci^e>-rc<!:*i-C 
[0®©IS3i&i&HJ] 

[01] JlefMBCCWSitK^ffirtrS-aHRWrOrwr 
1 1 1 fete, ffliJIS6 0 0 £^LT5jVrjHPa*4tfl0-C* * 



[0 1 ] 
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12 

s. 

[02 ] 0 1 ft^L.fc : &1I^if{g§©Wfffi0-C#>S <> 
[ 0 3 ] 0 2 SCth 0 fc^T-iffge© #J y - F ©J&K 

[04] 03fC^uyt^-f K©<fc«5i^*ffl&iHg*>n 

Lfc»rffi0T*.g> < , i^0t*i©^^-;i/©#{4B 

(mm) "CS>-5>„ 

[05 ] *»W«c«S36«-?-i(»«Sfffoy-f ^- FOKffi 
0-C*£„ 

[06 ] *«?B{c««3t«^ite«©y-f K©WH 
0-C*3„ 

[07] a!*©^>7-<>sy^>'-F*Biwr*fca& 
©Kffi0-e;fc&., 

[#-Sf©I8HJ§] 

4a-4h-^y-F, 5-T^-Fmffi. 12 0- 
ftS®, 4 0a ~4 0 d •••fflg if ') v F, 3 00-JISI 
Sffi. 10 0-K^g3S. 2 0 0 a~2 0 0 e- V- F 
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[sufie*] » 7 swished 
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[&g8#-Sf 3 ^¥7 - 2 4 5 0 7 8 

¥Jfc7*fi9/31 9B < 1 9 95. 9. 1 9) 
[*f»*H»] &Wtm2M7 - 2 4 5 1 

immstm -35790 

H013 43/26 
[ F I ] 

HOOJ 43/26 



CffitHB] W-tfil 3f3^7H (2 0 0 1 . 3. 7) 

i^mms. i ] 
iwmzi wmm 

*$t,>-c, fffiBST-iifSSM*. Hui2^«ffi(c?zHs©^-< y 
- K©-#*^ttffiffl*W|fi|Ofc#» fXi^ F 

y-^ Fon^s^-feuiasojR**©-?*? <fc ^ kjss 
sit ->m i «cia«o*«^«fls«. 

[W*B3 3 fijfBtf ^XSll^-r F©4>&< ti> 
1 AWWfc y 'J v F * 3 6 (eft*. 5Ci^ 

«fS-*««39 1 «CE(8©#*PifM8*. 

[nmm 4 3 ^©buib*' * t> u ; - f 

s^©giria-r>7^>M^^y- f*w«cs 

F-C*SCi*!Kfiii-r-5i«*3l2{CiatS©3l£®^- 

[S»*W6 3 s- f<w«b;. striata 

S©#» Wl^-^- K©tt£«:*tfiiOTiaB3*vC 
*s«3, mria^iKMf Kfcm&©#-< ./-Fa>6© 

*?-#ASf*S«*A»JBHP;RCWF-a*ttl«T**?- 



WSW?PflP ; Htx.'rtei3 > C©*?ASttiMP©S»B£ 

5! 2 (CiB«©7lcm^-if ffifflf. 
[»Q©#ttitttttyi] 
[000 1 3 

[gSt±©fJffl#ff3 #»Htt. A*tt/fc#*:**£*ft 
4. 

[00023 

[«E*0««3 *S^iifg«r«. A*fLfc3fc*^BC^ 
fit*. C©J:5fc#fS?-i»tttf4Lr«. 

Wife. fC-C, C©J:-5&gflfc:^x.£-<< . sF? 
? *S©3fc*F-i*flM» SOiWy-flMStft * 

ffl#-£fotJ-fc4>©*iftFiaBg5 9- 1 0 82 5 4#£;fRK: 

iBtgsnr^^. 

[00033 

[ mi&mfc l. <t 5 <t -r & ism 3 c <D%m*immz . 

¥B*£©fc»tcB#IHI^©A»GM^tt*^«c< . 
i:IB©J:5K;>f F*fflt,>fc*§ 

^tci*. v ^a©ffl§ftws©r ( 7j = 4 o 

%) , #fi^^y-F*fcD©*ijf#*s(g<. +&n#m 

[0 0 0 43 *I6HJ«C©J: 5 «cWjHK«*rtt Sftfc 



W7-2 4 5 0 7 8 



[0 00 5] 

g>, «93#6tt. yyy-F©K«*>JBtt*9tft3ttT 

c ti hm * (rnvf-wmzimmi? z c 4 cc «t 0 . 

[0 00 6] -Tft*>*i. A«Ute*4*«C 
A;fc:£1i^iifSS£#m4t-£k©r&.*>. *Lt, C 

4, trai»a^&©«**swAft*y>5^> (i 

n-L i n e) ffljf-f F**rr««R»4*«itT 

*s. tt8»©*»a©$^ F©:3WI-f ftffllttiJ: 
tfSUSMK>«!»©y-f F©^*^«cWBO)R** 

©-e'tf.t^KBSsnrnasgRa^^- F4*jM*r 

•5.C 4 4 Lfc. 

[0 00 7] 3 6{c#a«:». C©^«^ttfg©©HUI3 

4 ©IHKCSW 6 ft/cfS 4 &3©&tt& -> - F #> 6*Jt 
^•T-SCiiCUfc 0 C©<i:5ftt§-&v -f>^-Y>M©f 

[0 00 8] f-^XS^y- F©4>&< 4£> 1-3 
», m+AMMtc if y » F * 3 6 fed* SCiitti 

[0 00 9] S8fc©*^XM#yy- F#»ft£fa# 
4. SSO^^-f^Sy-f F*i44|!)*B. ft 
ft£C4#5JhPStA : >. 

[0010] »®fC«, ±IBOftl<««a^^ ^- Ftt 

[0 0 1 1 ] C ©*§-£, W0O7-{>I^^- 
Ktt. HI3&@©#-r y- P®^CK^tttBB^6, -e 

ft. iS4!a@©2y y- FozL^m^&wH^ettas 

ft/cH^#M*f 3 ftT *«& S ft S J: 5 KKK 3 ft S . 
[0012] buIBS^IS^-^ y- F©^S«> *7J 

©©#* i^gi^y ^- F©^M(cstiBjLrEg3tir 
*so» ssttay^y-Fttwaoy-fy-F^ecMt^ 
#A*f-r s*t-a*wb wp&c* *y-#tt«*-r sw^-ttn* 

fflHP*«*'C*J»). COWFAWfflHPOttffii:^ 
ffi*tffl^P©«®4«. SBESSttSy-fy-FOrtfiflB 



[0013] 

t ©*?■*«»« an. mmm>?>mmstittM*-Mm 

(C&imBLtrj S- FKAJfl/TfcSaSKttWSflS. 
CVmt&tt-Ov'OMtt-l S- Frt»&«fiSSftSC 
i4L-r$>S©-C^^lffg i g«. iffiliHSttfcffi&ir 

-5c4*i-rtr. Sfc, fflrSSP«* ? «s©^y- F 

[0014] - K#J&1 7}M»3&© 

- F*6&a^«coi>Tt^fclMH-rft«. * 
1\ #SffiKA«3ftfc3fcte3feS^&Sft. *«B*>6 

temsn^*-?»c©^ti®K:>pfifiiL.ri2S3n^ 1 

tcJSWtSftS. C©-;Xm^ttlM«, JR8*3ftfc** 

[0.0 15]*K. aiSBOif^-'-FOr^^ft 
[M#>6fiiCtH3ftfcS^«. CtlCC*t|fij-rS02ai© 

y- Ko^w^sicaBricjwwsti*. 

[0016] 0*4*. #2«@©-;W*?-SMHMa»6 

am s ft cncc>rtifij-rsm3Sg (3H&a 

ft-5. C©ryc*f-fifcffiBtt. M3*3ftfcS-iP£»te 

u *3as©*^a*tJBMP*»6»a-r*. 
[oonifit, c©ST-«j*i£#sfr i ©s©^ ^ 

f^-f F©J1«K«ifiiorEJBStifcJ|l4Sa 
©2Vy- F (mM&tms- F) ©«-?A«tfflBHP* 

©»^-a*ffflBaP36>6ttwrs. ±f2©ip<> cne© 
wp«raatt«ft-rs!iiiyrt»s©r. S3sa©^y 
-F©n%«^ttUnf«»6. *©«^ffl»fflHP*iai{c 
» o ra ft -> x mm. 3 tifcfisss© y> 5 -c>s y y 

v-OM&J s-FlzmAZtltcMttmt&L, CCX 

m fg s n fc «r ./ - Fmffi-ejR» 3 ft s . 

[00 18]ft*J. Cft6©#«ffi*i«f:tf2 r -f y-F« 

S4«ji-r-5 u - f f>^/rL-c > «a«casB<!niri» 

[00 19]Sfc. »4®B©SStt8y-f-/-F#SF3 
a@©*r i'^M^-Y y- Krt»6aWJ:< *^ SrHBIl-r 

S„ Tftft.^. JB4aB©*-fy-F©*FAStfliHP 
KfcW 5» 1I8@©^ i> V A s - F ©?HiWJ©i8 

n i ®m<D#"j zxmvj y- F©^Kj6>e»(»ti 



c AW«BBn«ffl«:Sshai-r SUt 3 12 @© # -Y ^ - 
FOr^c*^ «»fllffii©*5"i«IHffi«©7 #•© 1 7bM5 
#©l©ffi8tT&£C<hJW(?$0(,>= fit, ±fBSS^ 
SW&fe 6 ». C ©raKftUbtiBHEIB© 6 # 

[0 02 0] 3 C©«fc5&t§£fC*5t,>TW:, 04 

ffi©— SB#<b, C©RJSEa>603i^y- FWJ-NSi? 

*>. Ht4l2@©# -Cy- KBf£Jg©d*V^- K©*fljrj&J 

*17iS»4aB©y-r^-F©*-7-AI*fflHP© 

[0 0 2 1 ] 

immWl OT. #*BiBKffiS-3S»0l©#WF-*ifS* 

[0 02 2]ilB, *a«H«:«4*«^-i»flS«*-aJ 

[0 02 3] #5*S©K3£§& 1 0 OptycB. i? 
^M©^^>- F4 a~4 c^6^-5lir©g|5iJgil©if 
-Yx'-F4d<h-/>7'l'>M©if-Yy-F4 e-4g*> 
h & StftgaWEE <* ftT fc 0 . H-7- iifgg[5 4 a - 4 h 
**»/£LTV£. fit, C©ST-lff§SP4 e~4h© 
s-V4ht#-i F4g£©IBK:«Ty- 

Fm®5 «jnTi,>5. a^gn i o o ©±ss i 
ooatcti, %mmi 2 o^fiEsnrfco. c©3ts 

El 2 0 i» 1 ai©y-( -f - F 4 aO«^A«fflHP 

4 0 i ai^rajtrffigsn-c^s. st^ggi o o 

©ftffl©ffiiJ!f&C«. TJbS n-7 u -r>if 1 1 OWMZti 

xis<o. c©r*5 3-f >i^i i o&CBf^©^{&# 

^^.tlSCitciO, iMlOOa^e.AWS* 
fed: WJfcSB 1 2 0 -C#*£* 3 tiX 5 

[0024] jtt^gis i o o mat. c©jksss 1 o 

0©rtSi*©ii-JlBB*>6^UJL/fcWaP3 0 0 a. 3 0 
0 b <t*sgfl4Lr«^3tl/cR0©SI«m@3 0 Otffff 

x^n-ct,^. jnmm@3 0 0B, ifi*gBcc^tt©ia 

P^ltfcO. #©A»«:J:!>#*M1 2 0#>6]5fcffl 
Stifc«^*Sll«^AWfflllBa4 0 U^l/tf 1 

-m 3- 



W7-245078 
[0 02 5 ] S-7-if(gfaP4 a~4h«. AMU 6 0 0 fc<fc 

^6 i oao^sntw. iiiiig 6 o o i 
m 10 tit. m^cmifooMtRv&zov. cct 

B. WJS6 0 0 iC~mx<D3*m.W-?Z>« PJIg6 0 OK 
B. M$!©ilS?L6 00a-60 OhA^t^ntfe 
0. Cft6©?L6 0 0 a~6 0 0 h&C, 2V F4 a 
~4 h-?>T ^- FSffi 5 ^mm&tcte—WfSMZ tltcT 
^©BEI^»A3 tirfet; 6 ti&c y-T 
y- F4 a~4 h&TS- F«ffi5 BS^ftTHS,, 
fciittf. »3gl©^^- K4 c4>6BV&T^ 
OlSR4 2c» l S^?L6 0 0 atCjfASnTT^© 
Si©a5^*siai;^nSCi{cJ:f)H^L6 0 Oa^S 

tfft<&*©r. »3©a©y-f ^-K4c*c©me 

6 0 OftBje-f aci**-?**. 
[0 02 6] &*>\ C©03SS©ifV./- F4 cfrfc 
T?=1*©HS«4 2 c tt. y — Fb">2 OOcic 
8&S*TC;te«3. C©U- FtT >2 0 0 c£/M,Tj?fSi 
01Mf3gB®y-/y- F4cfcftfS«Ci« 
#5„ *©fS©^y- K4a~4h^7^- F 

5fc»3aS©y-/-/-F4ci|3Itt«:Or. AJS6 0 
0*sJ;CK6 1 0 btC@5E$ft&C££ Lr*5£<i£> 
(C, »3Sg©y-f>'-F4cilBI«(CO-C. RfS©H 

[0 02 7] m\®L&<D-tfvt>?.m#4 F4 a©S 
fAHffliP4 0 1 a©MP«ffl{Ct*. C©MP4 0 1 
a*«5«fc5CCjW*©JIM* GWBtR) (DUm?') v F4 
0 a^HSSti-CtJ-S. IsMSSCCLt. 02, H 

3, 4l3S©if-( , v- F4 b, 4 c. 4d©^-T-A!Wffl 
MP©HP«ffi«:tt. C©MP4 1 a*a^5Kni 
ftAt (ffl@tK) ©finiiif U ? F4 0 b, 4 0 c, 4 0 

[ 0 0 2 8 ] m 2 ». El K^Lfc^«Tlt[^»©gl4 

W. #4 s— FteiC^T^— F£c £©^S^c «K£©^ * 

©«S1 0 OWCCB. »1S@©*^^1^^-F 
4a, m2gtm<D#?t?zm.jrjs-lr4rb. 03ISS 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the photomultiplier tube equipped with the photoelectric surface which carries out photo 
electric conversion of the light which carried out incidence, and emits an electron, and the electron 
multiplier which changes from two or more steps of dynodes which have a secondary-electron-emission 
side to a wall said electron multiplier The pre-stage which consists of the box mold dynode to which the 
secondary-electron-emission side of the dynode of the first rank countered said photoelectric surface, 
The post-stage which consists of an inline-type dynode, and the connection stage dynode accomplished 
so that the curved wall may overlook the both sides of the secondary-electron-emission side of the 
dynode of the last stage of said pre-stage, and the secondary-electron-emission side of the dynode of the 
first rank of said post- stage, The photomultiplier tube characterized by preparation ******, 
[Claim 2] The photoelectric surface which carries out photo electric conversion of the light which 
carried out incidence, and emits an electron, and the 1st thru/or the box mold dynode of the 3rd step, It 
has the connection stage dynode of the 4th step prepared between two or more steps of inline-type 
dynodes, the anode electrode, and said the 3rd step of box mold dynode and said inline-type dynode. 
While said box mold dynode of the 1st step has opening for the 1st electronic incidence which counters 
said photoelectric surface, and opening for the 1st electronic outgoing radiation perpendicular to this 
opening for the 1st electronic incidence The electron which has the 1st secondary-electron-emission side 
in the curved wall, and was emitted from said photoelectric surface Pass through the inside of said 
opening for the 1st electronic incidence, and said 1st secondary-electron-emission side irradiates, and 
multiplication is carried out to it. It is arranged so that it may be emitted from said opening for the 1st 
electronic outgoing radiation. Said box mold dynode of the 2nd step While having opening for the 2nd 
electronic incidence which counters said 1st secondary-electron-emission side, and opening for the 2nd 
electronic outgoing radiation perpendicular to this opening for the 2nd electronic incidence The electron 
which has the 2nd secondary-electron-emission side in the curved wall, and was emitted from said 1st 
secondary-electron-emission side Pass through the inside of said opening for the 2nd electronic 
incidence, and said 2nd secondary-electron-emission side irradiates, and multiplication is carried out to 
it. It is arranged so that it may be emitted from said opening for the 2nd electronic outgoing radiation. 
Said box mold dynode of the 3rd step While having opening for the 3rd electronic incidence which 
counters said 2nd secondary-electron-emission side, and opening for the 3rd electronic outgoing 
radiation perpendicular to this opening for the 3rd electronic incidence The electron which has the 3rd 
secondary-electron-emission side in the curved wall, and was emitted from said 2nd secondary-electron- 
emission side Pass through the inside of said opening for the 3rd electronic incidence, and said 3rd 
secondary-electron-emission side irradiates, and multiplication is carried out to it. It is arranged so that it 
may be emitted from said opening for the 3rd electronic outgoing radiation. Said connection stage 
dynode of the 4th step While having opening for the 4th electronic incidence which an outer wall 
counters the outer wall of said box mold dynode of the 1st step, is arranged, and counters said 3rd 
secondary-electron-emission side, and opening for the 4th electronic outgoing radiation which crosses 
by this opening for the 4th electronic incidence and acute angle The electron which has the 4th 
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secondary-electron-emission side in the curved wall, and was emitted from said 3rd secondary-electron- 
emission side Pass through the inside of said opening for the 4th electronic incidence, and said 4th 
secondary-electron-emission side irradiates, and multiplication is carried out to it. It is arranged so that it 
may be emitted from said opening for the 4th electronic outgoing radiation. Said two or more steps of 
inline-type dynodes It is stood in a row and arranged in said direction for the 3rd electronic outgoing 
radiation of opening from said 3rd secondary-electron-emission side. It is the photomultiplier tube for 
which the electron emitted from said 4th secondary-electron-emission side is irradiated and which is 
characterized by being arranged so that multiplication may be carried out, and arranging said anode 
electrode so that the electrons by which multiplication was carried out by said inline-type dynode may 
be collected. 

[Claim 3] The edge by the side of the outer wall of said box mold dynode of the 1st step of said opening 
for the 4th electronic incidence Opening for the 3rd electronic incidence of said box mold dynode of the 
3rd step Being isolated in the direction which separates from the outer wall of this box mold dynode of 
the 1st step from the flat surface where only 1/7 of the maximum separation with the 3rd electronic 
multiplication side which counters this opening for the 3rd electronic incidence thru/or the distance of 
1/5 contain said opening for the 3rd electronic incidence The photomultiplier tube according to claim 2 
by which it is characterized. 

[Claim 4] The photomultiplier tube according to claim 3 characterized by being the configuration where 
the configuration of the 4th electronic multiplication side of said step [ 4th ] connection stage 
compounded a part of periphery side and the flat surface which extends in the direction for the 3rd 
electronic outgoing radiation of opening from this periphery side. 

[Claim 5] The photomultiplier tube according to claim 2 characterized by equipping further at least one 

of said the 1st thru/or openings for the 4th electronic incidence with a reticulated grid. 

[Claim 6] The photomultiplier tube according to claim 5 characterized by having further the focusing 

electrode which converges the electron from said photoelectric surface into said opening for the 1st 

electronic incidence between said openings for the 1st electronic incidence and said photoelectric 

surfaces. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the photoelectric surface which carries out photo 
electric conversion of the light which carried out incidence, and emits an electron, and the 
photomultiplier tube equipped with two or more steps of dynodes which carry out multiplication of this 
electron. 
[0002] 

[Description of the Prior Art] The photomultiplier tube has the dynode which carries out multiplication 
of the photoelectric surface which changes into an electron the light which carried out incidence, and 
this electron, and the anode which collects electrons, and is used for detection of feeble light. 
Conventionally, as such the photomultiplier tube, the dynode of the inline type shown in drawing 7 is 
known. And the dynode of an inline type is used for the head-on mold photomultiplier tube. However, 
the dynode of such an inline type had a long distance from the photoelectric surface to an anode, and this 
photomultiplier tube could not but enlarge it. Then, what combined the photomultiplier tube of a box 
mold and the photomultiplier tube of a mesh mold is indicated by JP,59-108254,A in order to reply to 
such a request. 
[0003] 

[Problem(s) to be Solved by the Invention] this photomultiplier tube has few incidence location 
dependencies of a time amount property because of the planar structure, and it can operate even in a 
high magnetic field — although excelled, as compared with the photomultiplier tube of an inline type, 
the speed of response was inferior. Moreover, since the electron escaped from between mesh when the 
dynode of a mesh mold was used as mentioned above (eta= 40%), the gain per unit dynode was low, and 
in order to acquire sufficient gain, ten steps of dynodes were needed. 

[0004] This invention is made in view of such a problem, and the die length of tubing is short and it 
aims at offering the photomultiplier tube which can have high interest profit and a high-speed time 
response property. 
[0005] 

[Means for Solving the Problem] In order to solve the above problem, artificers changed arrangement 
and the configuration of a dynode and produced the various photomultiplier tubes. And artificers found 
out that the photomultiplier tube which electronic collector efficiency can be good, can be small, and can 
have high interest profit and a high-speed time response property was producible by carrying out 
comparison examination of the photomultiplier tube of these versatility. 

[0006] Namely, this invention is aimed at the photomultiplier tube equipped with the photoelectric 
surface (120) which carries out photo electric conversion of the light which carried out incidence, and 
emits an electron, and the electron multiplier which changes from two or more steps of dynodes which 
have a secondary-electron-emission side (403a-403h) to a wall. And the pre-stage to which this electron 
multiplier changes from the box mold dynode (4a-4c) to which the secondary-electron-emission side 
(403a) of the dynode (4a) of the first rank countered the photoelectric surface, The post-stage which 
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consists of an in-line (In-Line) mold dynode (4d-4g), The curved wall (403d) decided to provide 
connection stage dynode 4d accomplished so that the both sides of the secondary-electron-emission side 
(403c) of the dynode of the last stage of a pre-stage and the secondary-electron-emission side (403e) of 
the dynode of the first rank of a post-stage may be overlooked. 

[0007] It is supposed that it constitutes from a box mold dynode (403a-403d) of the 3rd step, further — a 
detail — the pre-stage of this photo-multiplier - the 1- a post-stage with two or more steps of inline-type 
dynodes (4d-4g) It decided to constitute from an anode electrode (5) and to constitute a connection stage 
dynode (4d) from a connection stage dynode (4d) of the 4th step prepared between the 3rd step of box 
mold dynode (4c), and the inline-type dynode (4e). Namely, the box mold dynode (4a) of the 1st step 
While having opening for the 1st electronic incidence (401a) which counters the photoelectric surface 
(120), and opening for the 1st electronic outgoing radiation (402a) perpendicular to opening for the 1st 
electronic incidence of** (401a) The electron which has the 1st secondary-electron-emission side 
(403a) in the curved wall, and was emitted from the photoelectric surface (120) It passes through the 
inside of opening for the 1st electronic incidence (401a), the 1st secondary-electron-emission side (403a) 
irradiates, and multiplication is carried out, and it is arranged so that it may be emitted from opening for 
the 1st electronic outgoing radiation (402a). 

[0008] Moreover, the box mold dynode (4b) of the 2nd step While having opening for the 2nd electronic 
incidence (401b) which counters the 1st secondary-electron-emission side (403a), and opening for the 
2nd electronic outgoing radiation (402b) perpendicular to this opening for the 2nd electronic incidence 
(401b) The electron which has the 2nd secondary-electron-emission side (403b) in the curved wall, and 
was emitted from the 1st secondary-electron-emission side (403a) It passes through the inside of 
opening for the 2nd electronic incidence (401a), the 2nd secondary-electron-emission side (403b) 
irradiates, and multiplication is carried out, and it is arranged so that it may be emitted from opening for 
the 2nd electronic outgoing radiation (402b). 

[0009] The box mold dynode (4c) of the 3rd step While having opening for the 3rd electronic incidence 
(401c) which counters the 2nd secondary-electron-emission side (403b), and opening for the 3rd 
electronic outgoing radiation (402c) perpendicular to this opening for the 3rd electronic incidence (403c) 
The electron which has the 3rd secondary-electron-emission side (403c) in the curved wall, and was 
emitted from the 2nd secondary-electron-emission side (403b) It passes through the inside of opening 
for the 3rd electronic incidence (401c), the 3rd secondary-electron-emission side (403c) irradiates, and 
multiplication is carried out, and it is arranged so that it may be emitted from opening for the 3rd 
electronic outgoing radiation (402c). 

[0010] Opening for the 4th electronic incidence which an outer wall counters the outer wall of the box 
mold dynode (4a) of the 1st step, and the connection stage dynode (4d) of the 4th step is arranged, and 
counters the 3rd secondary-electron-emission side (403c) (40 Id), While having opening (402d) for the 
4th electronic outgoing radiation which crosses by this opening (40 Id) for the 4th electronic incidence 
and acute angle The electron which has the 4th secondary-electron-emission side (403d) in the curved 
wall, and was emitted from the 3rd secondary-electron-emission side (403c) It passes through the inside 
of opening (40 Id) for the 4th electronic incidence, the 4th secondary-electron-emission side (403d) 
irradiates, and multiplication is carried out, and it is arranged so that it may be emitted from opening 
(402d) for the 4th electronic outgoing radiation. 

[001 1] From the 3rd secondary-electron-emission side (403c), two or more steps of inline-type dynodes 
(4e-4g) stand in a row in the direction for the 3rd electronic outgoing radiation of opening (402c), and 
are arranged in it, the electron emitted from the 4th secondary-electron-emission side (403d) is 
irradiated, and they are arranged so that multiplication may be carried out. 

[0012] The anode electrode (5) is arranged so that the electrons by which multiplication was carried out 

by the inline-type dynode (4E-4G) may be collected. 

[0013] 

[Function] according to the photomultiplier tube of this invention, by boiling and carrying out incidence 
of the emitted electron to a pre-stage from the photoelectric surface first, multiplication of this electron 
is carried out, incidence of the electron emitted from the pre-stage is carried out to a connection stage 
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dynode, and it is emitted to a post-stage. Since this photo-multiplier could hold the high-speed property 
since [ this post-stage ] it consisted of inline-type dynodes, and the pre-stage is equipped with the 
dynode of a box mold, it can have a high interest profit property. 

[0014] If it explains to a detail, photo electric conversion of the light by which incidence was carried out 
to the photoelectric surface will be carried out first, and the electron emitted from the photoelectric 
surface will be irradiated by the 1st secondary-electron-emission side of the box mold dynode of the 1st 
step through opening for the 1st electronic incidence which countered this photoelectric surface and has 
been arranged. Multiplication of the electron irradiated in respect of the 1st secondary electron emission 
is carried out, and it emits from opening for the 1st electronic outgoing radiation. 
[0015] Next, the emitted electron is irradiated by the 2nd secondary-electron-emission side of the box 
mold dynode of the 2nd step through opening for the 2nd electronic incidence which counters this from 
the 1st secondary-electron-emission side. Multiplication of the electron irradiated in respect of the 2nd 
secondary electron emission is carried out, and it emits from opening for the 2nd electronic outgoing 
radiation. 

[0016] After an appropriate time, the emitted electron is irradiated by the 3rd secondary-electron- 
emission side of the box mold dynode of the 3rd step (odd level eye) through opening for the 3rd 
electronic incidence which counters this from the 2nd secondary-electron-emission side. Multiplication 
of the electron irradiated in respect of the 3rd secondary electron emission is carried out, and it emits 
from opening for the 3rd electronic outgoing radiation. 

[0017] And this electron is irradiated by the 4th secondary-electron-emission side through opening for 
the 4th electronic incidence of the connection stage dynode of the 4th step by which the outer wall 
countered the outer wall of the box mold dynode of the 1st step, and has been arranged. Multiplication 
of the electron irradiated in respect of the 4th secondary electron emission is carried out, and it emits 
from opening for the 4th electronic outgoing radiation. Here, since [ the emitted electron ] outgoing 
radiation is carried out from opening for the 4th electronic outgoing radiation which crosses by opening 
for the 4th electronic incidence, and the acute angle, an electron can be introduced into two or more 
steps of inline-type dynodes efficiently arranged by standing in a row in the direction for the 3rd 
electronic outgoing radiation of opening from the 3rd secondary-electron-emission side. In an inline- 
type dynode, the electrons by which carried out multiplication of the introduced electron and 
multiplication was carried out here are collected with an anode electrode. 

[0018] In addition, these photoelectric surfaces and dynodes are arranged in the vacuum housing, and it 
is made to be given in such high potential at each dynode through the lead pin which penetrates a 
vacuum housing that it becomes the latter part. 

[0019] Moreover, while the connection stage dynode of the 4th step collects electrons efficiently from 
the box mold dynode of the 3rd step For emitting to the latter inline-type dynode section efficiently, 
further a concrete configuration The edge by the side of the outer wall of the box mold dynode of the 1st 
step of opening for the 4th electronic incidence Opening for the 3rd electronic incidence of the box mold 
dynode of the 3rd step It is desirable to be isolated in the direction which separates from the outer wall 
of this box mold dynode of the 1st step from the flat surface where only 1/7 of the maximum separation 
with the 3rd electronic multiplication side which counters this opening for the 3rd electronic incidence 
thru/or the distance of 1/5 contain opening for the 3rd incidence. And from a viewpoint which improves 
the above-mentioned effectiveness, it is most desirable for this distance to be 1/6 of the maximum 
separation. 

[0020] Furthermore, when it has such a distance and the edge of opening for the 4th electronic incidence 
is being isolated, it is desirable that it is the configuration where the configuration of the 4th electronic 
multiplication side of the connection stage dynode of the 4th step compounded a part of periphery side 
and the flat surface which extends in the direction for the 3rd electronic outgoing radiation of opening 
from this periphery side. That is, this connection stage type dynode of the 4th step is made into the 
structure where the potential of a latter dynode tends to sink in. in addition, the thing for which it has 
further the focusing electrode which it supposes [ focusing electrode ] this photomultiplier tube that at 
least one of the 1st thru/or the openings for the 4th electronic incidence is Anther equipped with a 
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reticulated grid, or converges the electron from the photoelectric surface into opening for the 1st 
electronic incidence between opening for the 1st electronic incidence, and the photoelectric surface — 
then, detection sensitivity is improvable while raising the gain of this photomultiplier tube. 
[0021] 

[Example] Hereafter, the photomultiplier tube of one example concerning this invention is explained 
using an accompanying drawing. In addition, it supposes that the same sign is used for the same 
element, and the overlapping explanation is omitted. 

[0022] Drawing 1 is an expansion perspective view which both removes a side attachment wall 600 as if 
a part of photomultiplier tube concerning this invention is fractured and shown, and is shown. 
[0023] In the glass vacuum housing 100, the post-stage which consists of dynodes 4e-4g of a pre-stage, 
connection stage dynode 4d which consists of dynodes 4a-4c of a box mold, and an inline type is 
arranged, and electron multipliers 4a-4h are constituted. And the anode electrode is arranged between 
these electron multipliers [ 4e-4h ] last dynode 4h and dynode 4g. The photoelectric surface 120 is 
formed in upper limit side 100a of a vacuum housing 100, and this photoelectric surface 120 and 
opening for electronic incidence of dynode 4a of the 1st step counter, and are arranged. Aluminum 
coating 1 10 is carried out and the side attachment wall of the inside of a vacuum housing can collect 
efficiently the electrons which photo electric conversion was carried out and were generated from upper 
limit side 100a in the light and the photoelectric surface 120 which carry out incidence by giving 
predetermined potential to this aluminum coating 110. 

[0024] In the vacuum housing 100, it has the circular focusing electrode 300 with which the wall of this 
vacuum housing 100, and leg 300a and b which were projected from that peripheral face contacted, and 
were held. The focusing electrode 300 has rectangle-like opening in the center section, and can 
introduce the electron emitted by the incidence of light from the photoelectric surface 120 in the dynode 
4 of the 1st step through opening 41a for the 1st electronic incidence. 

[0025] Electron multipliers 4a-4h are held with side attachment walls 600 and 610. In addition, since a 
side attachment wall 600 and a side attachment wall 610 are configurations mutually [ a mirror object ], 
only a side attachment wall 600 is explained here. Two or more fixed holes 600a-600h are drilled by the 
side attachment wall 600, and when the stationary plate of the shape of T character connection or really 
fabricated at Dynodes 4a-4h or the anode electrode 5 is inserted and twisted by these holes 600a-600h, 
Dynodes 4a-4h and the anode electrode 5 are being fixed to it. For example, since stationary-plate 42c of 
the shape of T character prolonged from dynode 4c of the 3rd step stops escaping from fixed hole 600a 
by being inserted in fixed hole 600a and twisting the part of the head of T characters, it can fix dynode 
4c of the 3rd step to this side attachment wall 600. 

[0026] In addition, it connects with lead pin 200c, and stationary-plate 42c of the shape of T character 
prolonged from this dynode 4c of the 3rd step can supply desired potential to dynode 4c of the 3rd step 
through this lead pin 200c. In addition, like [ other Dynodes 4a-4h or anodes 5 ] dynode 4c of the 3rd 
step, while being fixed to side attachment walls 600 and 610b, it has considered as the configuration to 
which desired potential is given like dynode 4c of the 3rd step. 

[0027] Cobweb-like (shape of mesh) acceleration grid 40a is being fixed to the opening end face of 
opening 41a for electronic incidence of box mold dynode 4a of the 1st step so that this opening 41a may 
be covered. Moreover, similarly, the honeycomb-like (shape of mesh) acceleration grids 40b, 40c, and 
40d are being fixed to the opening end face of opening for electronic incidence of the 2-4th steps of the 
dynodes 4b-4d, respectively so that this opening 41a may be covered. 

[0028] Drawing 2 is drawing of longitudinal section cut along with the tube axis of the photomultiplier 
tube shown in drawing 1 . In addition, in this drawing, only main configurations, such as the 
photoelectric surface, a dynode, and an anode, are illustrated. Within between photoelectron 
multiplication, box mold dynode 4a of the 1st step, box mold dynode 4b of the 2nd step, box mold 
dynode 4c of the 3rd step, and connection stage dynode 4d of the 4th step are arranged so that clearly 
from this drawing. Moreover, in the latter part of step [ 4th ] connection stage dynode 4d, inline-type 
dynode 4e of the 5th step, inline-type dynode 4f of the 6th step, inline-type dynode 4g of the 7th step, 
and dynode 4h of the 8th step are arranged. 
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[0029] Box mold dynode 4a of the 1st step has opening 401a for the 1st electronic incidence which 
counters the photoelectric surface 120, and opening 402a for the 1st electronic outgoing radiation 
perpendicular to this opening 401a for the 1st electronic incidence. It is installed in opening 401 for 1st 
electronic incidence a so that cobweb-like (shape of mesh) acceleration GURITSU 40a may cover this 
opening 401a for the 1st electronic incidence. Moreover, in the wall of box mold dynode 4a of the 1st 
step, it has 1st secondary-electron-emission side 403a by which secondary-electron-emission 
ingredients, such as alkali-antimony, beryllium oxide, a magnesium oxide, gallium phosphorus, and 
GaAsP, were vapor-deposited. 

[0030] And it passed through the inside of opening 401a for the 1st electronic incidence, the electron 
emitted from the photoelectric surface 120 was irradiated by 1st secondary-electron-emission side 403a, 
multiplication was carried out to it, and box mold dynode 4a of the 1st step is accomplished so that it 
may be emitted from opening 402for 1st electronic outgoing radiation a. 

[0031] Box mold dynode 4b of the 2nd step has opening 401b for the 2nd electronic incidence which 
counters 1st secondary-electron-emission side 403a, and opening 402b for the 2nd electronic outgoing 
radiation perpendicular to this opening 401b for the 2nd electronic incidence. It is installed in opening 
401 for 2nd electronic incidence b so that honeycomb-like (shape of mesh) acceleration GURITSU 40b 
may cover this opening 401b for the 2nd electronic incidence. Moreover, in the wall of box mold 
dynode 4b of the 2nd step, it has 2nd secondary-electron-emission side 403b by which the same 
secondary-electron-emission ingredient as the above was vapor-deposited. 

[0032] And it passed through the inside of opening 401b for the 2nd electronic incidence, the electron 
emitted from 1st secondary-electron-emission side 403a was irradiated by 2nd secondary-electron- 
emission side 403b, multiplication was carried out to it, and box mold dynode 4b of the 2nd step is 
accomplished so that it may be emitted from opening 402for 2nd electronic outgoing radiation b. 
[0033] Box mold dynode 4c of the 3rd step has opening 401c for the 3rd electronic incidence which 
counters 2nd secondary-electron-emission side 403b, and opening 402c for the 3rd electronic outgoing 
radiation perpendicular to this opening 401c for the 3rd electronic incidence. It is installed in opening 
401 for 3rd electronic incidence c so that honeycomb-like (shape of mesh) acceleration GURITSU 40c 
may cover this opening 401c for the 3rd electronic incidence. Moreover, in the wall of box mold dynode 
4c of the 2nd step, it has 3rd secondary-electron-emission side 403c by which the same secondary- 
electron-emission ingredient as the above was vapor-deposited. 

[0034] And it passed through the inside of opening 401c for the 3rd electronic incidence, the electron 
emitted from 2nd secondary-electron-emission side 403b was irradiated by 3rd secondary-electron- 
emission side 403c, multiplication was carried out to it, and box mold dynode 4c of the 3rd step is 
accomplished so that it may be emitted from opening 402for 2nd electronic outgoing radiation c. 
[0035] Connection stage dynode 4d of the 4th step, this 4d outer wall counters the outer wall of box 
mold dynode 4a of the 1st step, and is arranged. And it has 40 Id of openings for the 4th electronic 
incidence which counter 3rd secondary-electron-emission side 403c, and 402d of openings for the 4th 
electronic outgoing radiation which cross by this 40 Id of openings for the 4th electronic incidence and 
acute angle connection stage dynode 4d of the 4th step. Moreover, in the wall of step [ 4th ] connection 
stage dynode 4d, it has 403d of 4th secondary-electron-emission side, and the electron emitted from 3rd 
secondary-electron-emission side 403c passed through the inside of 40 Id of openings for the 4th 
electronic incidence, 403d of 4th secondary-electron-emission side irradiated, and it has accomplished 
[ multiplication is carried out, and ] so that it may be emitted from 402d of openings for the 4th outgoing 
radiation. It is installed in 40 Id of openings for the 4th electronic incidence so that honeycomb-like 
(shape of mesh) acceleration GURITSU 40d may cover 40 Id of this opening for the 4th electronic 
incidence. 

[0036] Furthermore, Post-stages 4e-4h are constituted by two or more steps of dynodes' 4e-4h standing 
in a row in the direction for the 3rd electronic outgoing radiation of opening 402c, and arranging them in 
it from 3rd secondary-electron-emission side 403c. And the electron emitted from 403d of 4th 
secondary-electron-emission side was irradiated, and inline-type dynode 4e is accomplished so that 
multiplication may be carried out. Moreover, between inline-type dynode 4g and dynode 4h, the anode 
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electrode 5 which collects these electrons by which multiplication was carried out is installed. 
Arrangement of these dynodes is explained in more detail using drawing 3 . 

[0037] Drawing 3 is an expanded sectional view for explaining the configuration of the dynode of the 
photomultiplier tube and arrangement which were shown in drawing 2 . In addition, since it is easy, 
side-attachment-wall 4 a-h of each dynode has been omitted, the electron emitted from the photoelectric 
surface 120 comes out, and multiplication is carried out, and it carries out incidence of box mold dynode 
4a of the 1st step, and the box mold dynode 4b of the 2nd step to box mold dynode 4c of the 3rd step. 
20, 21, and 22 in this drawing show the electronic orbit. 

[0038] And connection stage dynode 4d of the 4th step The edge by the side of the outer wall of box 
mold dynode 4a of the 1st step of 40 Id of openings for the 4th electronic incidence In the direction 
which separates from the outer wall of this box mold dynode 4a of the 1st step It is isolated from the flat 
surface where only 1/7 of the maximum separation of opening 401c for the 3rd incidence of box mold 
dynode 4c of the 3rd step and 3rd electronic multiplication side 403c which counters this opening 401c 
for the 3rd electronic incidence thru/or the distance of 1/5 contain opening 401c for the 3rd electronic 
incidence. As for this distance, from a viewpoint which collects electrons efficiently, it is desirable that 
it is 1/6 of the maximum separation with 3rd electronic multiplication side 403c. 
[0039] Moreover, the configuration of the 403d of the 4th electronic multiplication sides of step [ 4th ] 
connection stage dynode 4d is a configuration which compounded 408d of a part of periphery sides (the 
flat surface which extends from about 1 / periphery side of : of 4 yen 60 degrees, and this periphery side 
is included), and flat-surface 409c prolonged from 408d of this periphery side in the direction for the 3rd 
electronic outgoing radiation of opening 402c. 

[0040] And electrons can be collected with the anode electrode 5 final very efficiently by considering as 
the above configurations. In addition, the configuration of these dynodes and arrangement are shown in 
drawing 4 . This drawing is a sectional view having shown the more detailed arrangement of a dynode 
shown in drawing 3 , and the unit of the scale in this drawing is (mm). In addition, drawing 4 omits and 
shows each dynodes [ 4a-4h ] secondary-electron-emission side 403 a-h. 
[0041] Considerable trial was needed in order to produce the photomultiplier tube which has this 
configuration and the dynode of arrangement. That is, in producing the photo-multiplier which has the 
configuration of this dynode, and arrangement, artificers produced the photo-multiplier of a 
configuration as the dynode of a box mold and the dynode of an inline type show to drawing 5 first. 
[0042] Drawing 5 is the sectional view of the dynode part of such the photomultiplier tube. In addition, 
each dynodes [ 4a-4h ] secondary-electron-emission side 403 a-h is omitted, and drawing 5 and the 
following drawing 6 have shown. Since connection stage dynode 4d of the 4th step has turned at the 
electron emitted from box mold dynode 4c of the 3rd step greatly like illustration of the wall, in order 
that an electron may begin movement aiming at the core of the curvature of step [ 4th ] connection stage 
dynode 4d, it comes to carry out incidence of it to the upper limit section of inline-type dynode 4e of the 
5th step. Effectiveness is bad and incidence of the electron generated from the upper limit section of 
inline-type dynode 4e of the 5th step is seldom carried out to inline-type dynode 4f of the 6th step. That 
is, the electron orbit 12 has escaped from inline-type dynode 4f of the 6th step. In such arrangement, an 
electron orbit 12 poses a problem. Then, it considered as the configuration which compounded the flat 
surface which extends the configuration of the 403d of the 4th electronic multiplication sides of step 
[ 4th ] connection stage dynode 4d in the direction for the 3rd electronic outgoing radiation of opening 
from the part and this periphery side 0 f ******** as shown in drawing 3 and drawing 4 like drawing 6 . 
By considering as such a configuration, the electron which the potential of step [ 6th ] inline-type 
dynode 4f will sink into the interior of step [ 4th ] connection stage dynode 4d, and is shown in an 
electron orbit 16 from connection stage dynode 4d of the 4th step can be drawn near to inline-type 
dynode 4f of the 6th step, and came to carry out incidence to the efficient part of inline-type dynode 4e 
of the 5th step. Thus, although incidence of the electron shown in an electron orbit 17 comes to be 
carried out to inline-type dynode 4f of the 6th step, the part will carry out incidence of the electron from 
box mold dynode 4c of the 3rd step shown in an electron orbit 15 to the tooth back of step [ 6th ] inline- 
type dynode 4f, without passing along connection stage dynode 4d of the 4th step. 
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[0043] Then, by arranging connection stage dynode 4d of the 4th step, as shown in drawing 3 -4, with 
the configuration of this drawing 6 held ******** and by shifting caudad 1.5mm, an electron came to 
carry out incidence to connection stage dynode 4d of the 4th step efficiently, and the exposure 
effectiveness of the electron from connection stage dynode 4d to inline-type dynode 4e of the 5th step of 
the 4th step improved to 66%. And in the photomultiplier tube indicated to drawing 3 and 4, as 
compared with the conventional photomultiplier tube shown in JP,59- 108254, A, gain improved to 20 or 
more times, and the rise time was shortened at 4.8ns. 

[0044] Moreover, it is after by considering as such structure. Even if it made it the problem of pulse, the 
return of the ion from last stage dynode 4h was restricted, and it was able to be halved as compared with 
the photomultiplier tube of drawing 7 . 
[0045] 

[Effect of the Invention] According to this invention the above passage, it can shorten a tube length, this 
photomultiplier tube holding a high speed and a high interest profit property, since the rise time is 
shortened at 4.8ns while gain improves to 20 or more times as compared with the conventional 
photomultiplier tube shown in JP,59- 108254, A. Therefore, the number of the required dynodes can be 
reduced from ten steps to eight steps with the conventional photomultiplier tube, and the photomultiplier 
tube can be miniaturized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the expansion perspective view which both removes a side attachment wall 600 as if a 
part of photomultiplier tube concerning this invention is fractured and shown, and is shown. 
[Drawing 2] It is drawing of longitudinal section of the photomultiplier tube shown in drawing 1 . 
[Drawing 3] It is an expanded sectional view for explaining the configuration of the dynode of the 
photomultiplier tube and arrangement which were shown in drawing 2 . 

[Drawing 4] It is the sectional view having shown the more detailed arrangement of a dynode shown in 
drawing 3 . In addition, the unit of the scale in this drawing is (mm). 

[Drawing 5] It is the sectional view of the dynode of the photomultiplier tube concerning this invention. 
[Drawing 6] It is the sectional view of the dynode of the photomultiplier tube concerning this invention. 
[Drawing 7] It is a sectional view for explaining the conventional inline-type dynode. 
[Description of Notations] 

4a-4h [ - A mesh grid, 300 / — A focusing electrode, 100 / ~ A vacuum housing, 200a-200e / -- Lead 
pin. ] — A dynode, 5 ~ An anode electrode, 120 — The photoelectric surface, 40a-40d 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/13/2004 



Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 4] 
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